RECEIVED 
CENTRAL FAX CENTER 

MAY 0 4 2005 



***** FACSIMILE COVER SHEET ***** 
MAY 04 2005 17:30 

Message To: 
2917038729306 



Message From: 
BTU I PL AW 



11 
Pages 

Follow This Cover Page 



PAGE 1/12 * RCVD AT 5/4/2005 5:09:06 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:8027698938* DURATION (mm-ss):03-38 




MAY 04 2005 17:30 FR BTU IPLPW 8027698938^TO^7^^^^ R P. 01/11 

MAY 0 h 2005 

Patent 



Certificate orMaiKngrrniiismission (37 CF.R. § l-*Ca)) 
I hereby certify that this correspondence is, on the date shown below, being: 





^•v y FACSIMILE 

□ deposited *«b tatf Service wi* suffide*^ ^™ 10 * ^ ^ ' nM ^ 

postage as first elnssmaiHn an envelope addressed to the ' A Aa ( / . 2 I ^C^a ./.^ 

Kroner for Pa***. P.O. Box 1450, Alexandria. VA 2231 | ^ ^ ^ g fa ^ L ^TflWO^ 



Date 



reofPersonlRlailin6 ,v - -"~ 



In the United States Patent and Trademark Office 

Date: May 4, 2005 
Inre Application of: Austin, etal. 0 5' 28/2004 
For: Programmable Frequency Divider with Symmetrical Output 
Serial Number: 10/709,804 Confirmation Number: 3803 

Art Unit: 2816 iWiwr: Wambach, Margaret 

R. 



pfpt.v AND AMENDMEMI UNDER 37 C.F.R. §UU 



Commissioner of Patents & Trademarks 
Alexandria, VA 22313 

Sir: 

This is in response to the Office Action mailed on February 4, 2005, which is due for 
response by May 4, 2005. Any fees required in entering this response may be charged to 
Applicant's deposit account, 09-0456. 

It is respectfully requested that this Amendment be entered in the above referenced 
application and reconsideration of the application in view of these comments be made. No new 
matter has been included. The application should be amended as follows: 
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Th the Specification 

Amend the following numbered paragraphs of the specification: 

[0005] The performance requirements of divider circuits have increasingly demanded a greater 
number of divide modes, a wider divide range, and the smallest possible divide resolution. There 
are currently many divider styles in use that address each of these requirements individually. The 
real challenge, however, is to meet these all of these requirements along with the additional 
demands that a divider circuit be able to process higher signal frequencies, occupy less physical 
area and consume less power. 

[0032] Fig. 17 depicts a frequency divider circuit wherein the symmetrical divider of Fig. 16 is 
replaced with a symmetrical divide-by-four component. 

[0039] Fig. 24 de picts the state transition table t u t USR of Fig 2 3 show? an eight latch LFSR 
with a multist a t XOR feedhack network d istributed across multiple latches. 

[0040] Fig. 25 shews an eight latoh LFSR with a multistage XQR feedback notwork rii n*4 
^nitipin WnW S pirts the state tra c tion table for T JRSR of Figs. 23 and 24 . 



across 



[0086] Because the logical XOR is distributed across two clock cycles, it is possible that the latch 
L0 will not reflect the value it would have had in the original single cycle feedback network of Fig. 
23. With the modified feedback structure, latch L0 will now occasionally contain a known "false" 
value that will be corrected during the next clock cycle via the XOR 204 between latches L0 and 
LI in Fig. 3S24- The table 206 in Fig. 26 illustrates the progression of several LFSR states. These 
same states are listed in the table of Fig. 34 25. 

[0096] A fifth einbodiment of the high speed LFSR counter of the frequency divider, shown in Fig. 
34, adds an additional programmability feature by providing a multiplexed input to each of the 
LFSR latches. The LFSR counter latches can be initialized to specific values via a latch RESET 
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input. Another latch 250 is added to control the gates of the ******* rnultir^cer circuits used 
for programming the maximum state count. 



Tn the Claims 

Amend claims 1-25 as follows: 

l.(Original) A high speed programmable divider circuit with symmetrical duty cycle, comprising: 
a division mode controller capable of specifying a binary encoded divisor value; 

a linear feedback shift register (LFSR) coupled to the division mode controller and forming a 
first stage divide function; 

a master-slave latch coupled in series with the LFSR and forming a second stage divide 
function; 

a duty cycle correction circuit coupled in series with the master-slave latch; and 

an inverter with an input coupled to a slave output of the master-slave latch and to the^ity cycle 
correction circuit and an output coupled to the division mode controller and the data input of the 
master-slave latch. 

2 (Original) The high speed programmable divider circuit according to claim 1 . wherein the 
%S^e cLJL?^£^ alternate the divisor value every clock cycle by one more or 
one less than a desired final divisor value for an odd numbered final divisor value. 

3. (Currently Amended) The high speed programmable divider circuit according to claim 1. 
further comprising: 

a logic gate coupled to the LFSR output and driving the second stage divider eteffleat fi mction ; 
and 

a latch controlling a final divide value of the division mode controller. 

4. (Original)The high speed programmable divider circuit according to claim 1 , wherein the LFSR 
comprises: 

a plurality of series coupled latch elements forming a counter capable of producing an odd 
number of counter states; 
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a pipeline latch element coupled in parallel with one of the plurality of latch elements; 

afcedback logic network decomposed into multiple logic ^P 5 ^ 5 ^^^?^ 
Lch elementlof the counter such that a latch-to-latch operational latency of the : LFSR .ton «* 
exceed one gate delay, the feedback logic network adapted to generate a primitive polynomial, 
and 

an output logic element coupled to the outputs of each of the plurality of latch elements of die 
S the output logic element capable of detecting a complete cycle of the counter states. 

5. (Currently Amended) The high speed programmable divider circuit according to claim 3, 
wherein the second stage divide etemest function comprises a divide-by-two latcb. 

6. (Currently Amended) The high speed programmable divider circuit according to claim 3, 
wherein the second stags divide <**ne*t function comprises a divide-by-four latch pair. 

7. (Currently Amended) The high speed programmable divider circuit according to claim 3 
wherein the second stage divide element function comprises a plurality of m latches, where m is an 
even integer. 

8. (Currently Amended) The high speed programmable divider circuit according to claim 7, 
wherein the second divider stage divide function includes a plurality of sautefto* multffijexer 
elements to control phase alignment of the an output of the frequ e a ey divider circuit. 

9. (Currently Amended) The high speed programmable divider circuit according to claim 8, 
further comprising: 

a second divider circuit coupled in parallel with the high speed, programmable fte^uefley divider 
circuit and forming a multiple divider; and 

a synchronization circuit coupled to the multiple divider capable of detecting synchronization 
of output transitions from the multiple divider and generating a synchronization signal. 

1 0. (Currently Amended) The high speed programmable divider circuit of claim 9, wherein the 
second divider specifies a final divisor that is different from the divisor of the fiequeney divider 
circuit 

11. (Currently Amended) A method of performing a frequency division of a digital waveform, the 
method comprising: 
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specifying a binary encoded divisor using a division mode controller; 

forming a first stage divide function using a linear feedback shift register fl^SRl coupled to the 
division mode controller and; 

forming a second stage divide function using a master-slave latch coupled in series with the 
LFSR and; 

generating a symmetrical estpu^f the frequency division output using a duty cycle correction 
circuit coupled in series with the s iast o r/slav « master-slave latch; 

selecting a divisor value of the LFSR as a function of a desired final divisor value to perform an 
even or an odd divide-by function; 

alternating the divisor value of the LFSR by one more or one less than the desired final divisor 
value for an odd numbered final divisor value; and 

maintaining the divisor value of the LFSR for an even numbered final divisor value. 

12. (Original) The method according to claim 1 1 further comprising: 

changing the final divisor value synchronously with an output pulse of the LFSR. 

13. (Currently Amended) The method according to claim 11. further comprising: 

forming a multiple divider circuit by operating a second frequency divider in parallel with a first 
frequency divider, 

synchronizing the » first out put and a second o utputs of the multiple divider; and 

maintaining a specified phase relationship between the output of the first frequency divider and 
the second frequency divider. 

14. (Currently Amended) A high speed linear feedback shift register (LFSR), comprising: 

a plurality of series coupled latch elements forming a counter capable of producing an odd 
number of counter states; 



a 



pipeline latch element coupled in parallel with one of the plurality of latch elements; 
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a feedback logic network decomposed into multiple logic stages and ^mbuted across mukipte 
latch elements of the counter such that a latch-to-latch operational latency of the LFSR does not 
exceed one gate delay, the feedback logic network adapted to generate a primitive polynomial, 



and 



an output logic element coupled to the an output* of each of the plurality of latch elements of the 
counter, the output logic element capable of detecting a complete cycle of the counter states. 



15. (Original) A high speed linear feedback shift register (LFSR), comprising: 

a first plurality of series coupled latch elements forming a first counter capable of producing an 
odd number of counter states; 

a second plurality of series coupled latch elements coupled in parallel with the first plurality of 
latch elements, the second plurality of latch elements forming a second counter capable of 
producing an even number of counter states; 

a feedback logic network decomposed into multiple logic stages and distributed across ™J l t>P le 
latch elements of the first counter such that a latch-to-latch operational latency of the LFSR 
does not exceed one gate delay, the feedback logic network adapted to generate a primitive 
polynomial; and 

an output logic element coupled to the outputs of each of the plurality of latch elements of the 
first counter and the second counter, the output logic element capable of detecting a complete 
cycle of the LFSR counter states. 



16. (Original) The high speed LFSR according to claim 15. wherein the second counter element 
comprises a divide-by-two latch. 

17. (Currently Amended) The high speed LFSR according to claim 15, wherein the second counter 
e l e m e nt comprises a divide-by-four latch pair. 

18. (Currently Amended) The high speed LFSR according to claim 15, wherein the second counter 
olomont comprises a divide-by-n latch, where n is an even integer. 



19. (Currently Amended) The high speed LFSR p rogrammable divider circuit according to claim 
15, wherein the feedback logic network comprises an XOR gate coupled to an output of a first 
LFSR latch and to the output of a second LFSR latch and to the input of a third LFSR latch. 



BUR920040027US1 
SN KV709.804 



PAGE 7/12 * RCVD AT 514/2005 5:09:06 PM [Eastern Daylight Time] ' SVR: USPTO-EFXRF-1/0 ' DNES:8729306 * CSID:8027698938 * DURATION (mm-ss):03-38 



MAY 04 2005 1?:32 FR BTU IPLAU 



8027698938 TO 917038729306 P. 07/11 



20 (Original) The high speed LFSR according to claim 19, wherein the logic function of the XOR 
gaie\s decomposed into multiple logic stages and distributed across muldp ^ 
first counter such that a maximum latch-to-latch operational latency of the LFSR does not exceed 
one gate delay. 

2 1 . (Currently Amended) The high speed LFSR according to claim 44 15, wherein the feedback 
logic network comprises: 

a network of XOR gates distributed across multiple latch elements of the first counter such that 
a maximum latch-to-latch operational latency does not exceed one XOR gate delay; and 

a first pipeline latch element accepting an output from a first XOR gate, the pipeline latch 
element being coupled in parallel with one of the first plurality of latch elements. 

22. (Original) A high speed linear feedback shift register, comprising: 

a plurality of series coupled latch elements forming a first counter capable of producing an odd 
number of counter states; 

a second counter coupled in parallel with the first counter, the second counter capable of 
producing an even number of counter states; 

a multi-stage feedback logic network distributed across the plurality of latch elements of the 
first counter such that the maximum latch-to-latch operational latency of the first counter does 
not exceed one gate delay; 

a first pipeline latch capable of storing a first parallel output of a first stage of the feedback logic 
network, the first pipeline latch coupled in parallel with one of the plurality of latch elements of 
the first counter; and 

an output logic element coupled totfce an outpute of each of the plurality of latch elements of the 
first counter, the output logic element adapted to detect a unique counter state of the LFSR. 

23 (Currently Amended) The high speed LFSR according to claim 22, wherein the multistage 
feedback network includes aseeead logic stage coupled between a first latch element and a second 
latch element of the plurality of latch elements of the first counter. 

24. (Currently Amended) The high speed LFSR according to claim 22, further comprising: 
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a plurality of ffluMpte*ef multiplexer elements corresponding to each of the P^MJ h 
elements of the fust counter, the multiple** multiplexer elements providing a programming 
function of the LFSR; 

a latch element controlling the multiplexor multiplexgr elements; and 
a reset latch coupled to the output logic element. 

25. (Currently Amended) A method of forming a high speed LFSR, the method comprising: 

forming a first counter capable of producing an odd number of counter states using a first 
plurality of series coupled latch elements; 

forming a second counter capable of producing an even number of counter states using a second 
plurality of series coupled latch elements coupled in parallel with the first plurality of latch 
elements; 

generating a primitive polynomial using a feedback logic network decomposed into multiple 
logic stages; 

distributing a feedback logic network across multiple latch elements of the first counter such 
that a latch-to-latch operational latency of the LFSR does not exceed one gate delay; 

storing a first parallel output of a first stage of the feedback logic network in a first pipeline 
latch coupled in parallel with one of the plurality of latch elements of the first counter; and 

detecting a complete cycle of the H«R counter states using an output logic elemept coupled to 
the outputs of each of the plurality of latch elements of the first counter and the second counter. 
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Claims 1-25 are pending in the application. Claims 3, 5-14 and 17-25 stand rejected but 
contain allowable subject matter, claims 11 and 22-24 are objected to but contain allowable subject 
matter and claims 1,2,4, 15 and 16 have been allowed. By this amendment claims 3, 4-11, 13, 14, 
17-19, 21, 23-25 have been amended. Applicants respectfully request reconsideration of all 

pending claims herein. 

The Examiner objected to the disclosure, stating that the pages of the specification should 
be numbered. Applicants respectfully submit that the application as prepared and submitted for 
electronic filing using ABX and ePave software should contain page numbers in the upper right 
hand comer of the document. Applicants will provide a substitute specification upon request by the 
Examiner. 

rifllm Objections 

The Examiner objected to claims 1 1 and 22-24 due to a number of informalities. Claims 1 1 
and 22 now recite "(LFSR) 7> following the first mention of a "linear feedback shift register" to 
provide a more direct antecedent for later references of the term. Claim 11 has also been amended 
to make terminology referring to the master-slave latch consistent. Claim 23 has been amended to 
delete the reference to a "second" logic stage. Finally, the spelling of "multiplexer" has been 
corrected in Claim 24. 

riflim Rejectio ns - 35 U.S.C. & 112 

The Examiner rejected claims 3, 5-10, 14 and 17 through 25 under 35 U.S.C. § 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The Examiner indicated that the last two lines of claim 10 were indecipherable and 
BUR920040027US1 . 
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therefore fail to particularly point out and distinctly claim the subject matter which Applicant 
regards as the invention. Applicants have amended claim 10 in accordance with the Examiner's 
suggested changes and respectfully submit that claim 10 is condition for allowance. 

The Examiner identified a number of recited elements in claims 3, 8, 9, 11, 13, 14, 17-22 
and 25 lacking a direct antecedent basis. Accordingly, Applicants have amended claims 3,8,9, 11, 
13, 14, 17-22 and 25 to correct the cited defects and respectfully submit that the rejection under 35 
U.S.C. § 1 12, second paragraph has been overcome and that all claims are in condition for 
allowance. 

^igwablg Subject Matter 

Applicants gratefully acknowledge the Examiner's indication of allowable subject matter 
in claims 3, 5-10, 12, 13, 17-21, 23 and 24, stating that such claims would be allowable if amended 
to overcome the rejection under 35 U.S.C. § 1 12, second paragraph. 

Applicants further acknowledge the Exarniner's indication of allowable subject matter in 
claims 1 1, 14, 22 and 25, stating that such claims would be allowable if amended to overcome the 
rejection under 35 U.S.C. § 1 12, second paragraph. 

Applicants respectfully submit that claims 3, 5-11, 13, Hand 17-25 have been amended to 
overcome the Examiner's rejection under 35 U.S.C § 1 12, second paragraph and are therefore in 
condition for allowance. 
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Conclusion 



Based on the foregoing; it is respectfully submitted the application may be passed to 



issuance. 



The Examiner is urged to call the undersigned at the number listed below if, in the 
Examiner's opinion, such a phone conference would aid in furthering the prosecution of this 
application* 

Respectfully submitted. 
For: Sflhn S. Austin, etal. 





Michael J.^e Strange 
Registration No. 53,207 
Telephone No.: (802) 769-1375 
Fax No.: (802) 769-8938 
EMAIL: lestrang@us.ibmxom 



International Business Machines Corporation 
Intellectual Property Law - Mail 972E 
1000 River Road 
Essex Junction, VT 05452 
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